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Ultrafast laser processing: Industrial Applications
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Functional surfaces  & 
Thin film process ing

Surface structuring 
& Deep engraving

Drilling & Cutting

 Tools and molds
 Design structures
 Printing/Printed electronics
 Security features
 Micro embossing

 Battery Technology
 Self cleaning surfaces
 Antibacterial surfaces
 Absorption enhancement
 Friction reduction / bearing

 Electronics / Vias
 Micro-filter
 CFRP processing
 Ceramics processing
 Micro-mechanics
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Ultrafast Lasers and Laser Processes at Fraunhofer ILT 

Laser Development Laser Process Development

 > 1 kW Laser Power

 New Wavelengths

 Pulse compression

 Extreme Intensities

 Highly accurate Processing

 Nonlinear Materials 
Interaction

 Large Scale Processing

1200 mm600 mm

Nano-Filter

High Power Amplifier
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Power scaling: Pulse Energy - Multi-beam processing

mask

Laser source
DOE 

Surface structuring of injection molding toolOptics for parallel processing

Multi beam splitting by diffractive optics
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Summary

Future of ultrafast lasers  for machining applications

 Higher average power

 Pulse duration < 1 ps

 Flexible pulse control

System technology

 Bottleneck for the moment

 Parallelization

 Fast beam deflection

 Beam shaping

Future applications

 Micro precision on large areas

 Macro processing with ultrafast lasers

 Second Source for Imaging applications

Source: GFMS / Working range: 4m x 3m x 1.5m

Source: Schepers / MultiSurf

Source: Airbus
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